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Control of assimilable organic carbon (AOC) level has gained an increasing attention to 
prevent bacterial regrowth in drinking water distribution system. Biological activated 
carbon (BAC) process can efficiently remove AOC through biological oxidation. The 
AOC biodegradation is normally promoted by ozone oxidation prior to BAC process to 
convert refractory organic matter into more readily biodegradable organic compounds 
such as carboxylic acids including formate, acetate and oxalate. However, little is known 
which bacteria are responsible for degrading AOC in BAC filter. This study aimed to 
identify carboxylic acids assimilating bacteria associated with BAC by stable isotope 
probing. BAC samples were individually incubated with 13C-formate, 13C-acetate, and 
13C-oxalate at 20°C. Control experiment was conducted by adding unlabeled-substrate. 
Two substrate concentrations were compared (0.5 and 10 mgC/l). DNA extracted from 
each sample was separated by isopycnic centrifugation. Bacterial 16S rRNA genes were 
evaluated by terminal restriction fragment length polymorphism analysis. Results showed 
that bacterial community profiles of all treatments were similar in light DNA fraction. At 
both concentration levels, terminal restriction fragment of 330 bp was observed in heavy 
fractions of 13C-formate, 13C-acetate and 13C-oxalate samples, suggesting that some 
common bacteria corresponding to the fragment have versatile function of assimilating 
three carboxylic acids. On the other hand, some fragments were observed in the specific 
samples. The fragment of 200 bp was detected in only 13C-acetate sample at 10 mgC/l. In 
addition, two fragments of 358 and 499 bp were found in 13C-oxalate treatment while the 
latter fragment was only detected at lower concentration. These results indicate that 
bacteria associated with BAC play different roles in removing carboxylic acids 
depending on their types and concentration levels.  
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Denaturing gradient gel electrophoresis (DGGE) of PCR-amplified 16S rRNA genes was 
used to follow the changes in bacterial communities during anaerobic continuous and fed-
batch reactors operation with oleate, an unsaturated long-chain fatty acid (LCFA). 
Throughout continuous operation, bacterial profiles of the sludge showed an average 
similarity with the inoculum of 9±5%. Bacterial profiles were also altered during fed-
batch operation; similarity between sludges before and after fed-batch cycles was 50%. A 
predominant DGGE-band was identified in all the DGGE profiles of sludges contacting 
with oleate. 16S rRNA gene sequences retrieved from the different sludges, and 
corresponding to this position in the DGGE profiles, where found to be closely related to 
Syntrophomonas zehnderi (99% identity). S. zehnderi is known to degrade saturated and 
unsaturated LCFA [1], and could potentially be used to bioaugment anaerobic sludge for 
improving methane recovery from LCFA. This hypothesis was tested in batch assays 
performed with and without the solid microcarrier sepiolite. Oleate was added to the 
medium at a final concentration of 1 mM. Methane production and volatile fatty-acids 
were monitored throughout the experiment and LCFA were quantified at the end of the 
assays. The results obtained show that methane production from oleate was enhanced 
through S. zehnderi addition to the anaerobic sludge. After 15 days of incubation, 
methane yield in bioaugmented assays with sepiolite was as high as 71±3%, whereas in 
non-bioaugmented bottles only 27±1% of the theoretical methane could be accounted. 
Methane yield in bioaugmented bottles without sepiolite was also lower, i.e. 36±12%. 
The use of a microcarrier might facilitate interspecies metabolite exchange, favoring 
faster methane production. This approach can be potentially useful for a faster reactor 
start-up or recovery of an LCFA-inhibited anaerobic bioreactor. 
[1] Sousa DZ, Smidt H, Alves MM & Stams AJM (2007) Int J Syst Evo  
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Single cell protein (SCP) produced from brewery wastewater has been proposed as a 
protein alternative in animal feeds. But when studying reuse of such biological wastes, a 
life cycle approach over a linear "factory-to-consumer" approach is warranted since the 
very act of reuse raises questions relating to the stability and safety of the process. Here 
we examine the microbial stability and safety of a bacterial SCP product produced over 1 
year in a pilot scale aerobic reactor at New Belgium Brewing (Fort Collins, Colorado). 
This product is intended as an aquaculture feed replacement. Dried feeds are typically 
stable in storage, but when applied to aquaculture may become more active and 
potentially pathogenic. To understand what organisms are preferentially activated, SCP 
samples before and after hydration were pyrotag sequenced on a Roche 454 platform 
using bacterial 16S SSU rRNA gene primers. Pyrotags from this run were used to 
evaluate microbial variability within the SCP. Results show no sequences were identified 
from Salmonella and Clostridium perfringes, but sequences from Lactobacillus were 
detected from dried SCP product. To examine the safety concerns of dried SCP before 
